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(57) Abstract 

An infant inhaler in which the aerosol medication (12A) is communicated into a flexible bag (10). Using a mask (14) during 
mhaladon. the medicated air within the flexible bag (10) is drawn into the infenfs lungs; exhalation from the infant is exhausted 'into tli 
atmosphere. By watchmg the deflation of the flexible bag. the care^giver is appraised of the progress of the medication's inhalation The 
entue assembly is held with one hand allowing the infant to be cradled in the oAer arm. RefiHing of Ac flexible bag with ambient air is 
accompli^ by inverting the apparatus which causes the valves (15A, 15B) therein to open and allow ambient air into the flexible bag 
(10). Reping fte flexible bag (10) with medication (12A) is done using a single hand by pressing the aerosol bottle (12A) against the 
apparatus. 
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INF ANT INHALER 

Background of the Invention: 

This invention relates generally to medical inhalers and more particularly to 
inhalers adapted for use on an infant. 

Medicating the lungs of a patient having respiratory problems is an ancient art 
Indigenous natives have long had sweat lodges vMch used special herbs for the 
treatment of a variety of ailments. 

In more modem times, the same technique is still being used, the introduction of 
a medication into the lungs of the patient to either treat the lungs themselves or to be 
absorbed into the blood stream through the lungs. What has changed dramatically is the 
effectiveness of tlie medications themselves and tlie range of ailments tliat these 
medications are capable of reaching. 

The key to all of these medications remains, how to effectively deliver the 
proper dosage into the patient's lungs? 

To address tliis problem, a variety of "itilialers" have been developed. These 
inhalers range in application from the asthma spray applied by the patient herself to 
inhalers which are used on patients who are unable to administer the inhaler 
themselves. It is this latter group which is of particular interest as often the physician, 
nurse, or otlier care-giver must determine if tlie proper dosage lias been administered 
and not left within the inhaler 

This problem is accentuated for infants who have extremely low respiratory 
pressures and very small tidal displacements. Since the lidai displacement is so very 
small, it often requires many respirations for the full dosage to be administered. 

To address this problem, a variety of instruments have been developed. One 
such instrument is described in United States Patent number 5,427,089, entitled 
"Valved Auxiliary Device for Use With Aerosol Conlainer" issued to Kraemer on June 
27, 1995. This instrument is designed to be placed over the mouth and nose of an 
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infantwhiletheproperdosageisadministeredintoarigidmixm^ The 
infant's nonnal respiration draws in from the inixing reservoir and exlmles into fl.e 

environment. 

Unfortunately, this apparatus is particularly difficult to use. Using the 
inslrumeni of Kraemer requires the use of two hands by the care-giver while the 
n^edicationisbeingadministeredintothemixingxeservoir. "nns means that the mfant 
must either be heldbyathird party or be inalying position onabed or examimng 

table. Either of these methods is difficult to administer. 

With rigid mixing reservoirs, each breath entrains ambient air, so that Ihe 
medication concentration declines with each subsequent breath. 

It is clear that there is a need for an improved infant inhaler. 
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Summary of the Invention: 

Within the present inveution, an infant inhaler, the aerosol medication is 
communicated into a flexible bag. The flexible bag is protected by a rigid body so that 
the care-giver does not inadvertently press upon the flexible bag. 
5 The aerosol medication is implied to the bag using a traditional aerosol 

applicator wliich delivers a burst of medication into tlie air contained witliin tlie flexible 
bag. 

Using a mask, during inhalation, the medicated air within the flexible bag is 
drawn into the infant's lungs; exhalation from the infant is exhausted into the 
1 0 aUnosphere. A valve systetn, located between the flexible bag and the mask, assures 

that the infant must breathe from the flexible bag and that the exhalation is prevented 
from entering the flexible bag. 

In this manner, each breath from the infant contains the same dosage and is 
delivered under atnbient air pressure. The infant is not required to "suck"; normal 
1 5 breathing is all that is required. 

By watching the deflation of the flexible bag, the care-giver is appraised of the 
progress of the medication's inhalation. When the flexible bag is fully deflate4 the 
care-giver knows tiiat the full dosage has been given, even if it takes only a few breaths 
or many breaths from the infant. 

2 0 Administering the medication is also facilitated as the entire assembly is held 

with one hand of the care-giver, allowing the infant to be cradled in the other arm. 
Using only a single hand, tlie care-giver is able to: place and hold the mask over the 
infant's nose and mouth; administer the proper dosage from the aerosol applicator into 
the flexible bag; and, monitor the application of the medication as the aerosol bag 

25 deflates. 

Refilling of the flexible bag with ambient air is accomplislied by inverting the 
apparatus which causes the valves to open and communicate ambient air to the flexible 
bag. While the "upright" position is the preferred position for refilling the flexible bag, 
other positions are available so long as the position is not too similar as that taken when 

3 0 using the instrument witli an infant. 

3 
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Refdling the flexible bag with medication is done with one hand by pressing the 
aerosol bottle against the apparatus using fingers from tlie supporting hand. The care- 
giver uses only one hand for the instrument, the other arm and hand is free to cradle the 

infant during the procedure. 

The instrument of this invention provides the care-giver feedback as to whether 
the infant was inhaling tlie medication or not. If the flexible bag does iK>t begin 
coUapsing upon placement of the mask on the infant's fece (indicating a poor seal 
between the mask and infant), the mask position is easily adjusted to assure that the 
infent is breathing from the instrument and is not drawing air from the environment. 
The flexible bag also allows continuous monitoring of the seal, so adjustments can be 
made during the entire inhalation period. 

In the instrument of this invention, the hand actuating the aerosol canister is 
close to fte mask so that a good seal is more easily obtained. The instrmnent is ideally 
designed so that it requires only one hand, leaving the other hatid free to support tiie 
infant. 

Ideally the instrument of this invention is used in a position similar to that used 
in bolUe feeding an inlanl, which is a very natural and comfortable position. 

Further, the design of the instrumem allows it to be comfortably shaken with 
only one hand, without the danger of the aerosol canister falling out, so that multiple 
doses may be given with only one hand operation. In the preferred embodiment, the 
securing of the aerosol canister to the inhaler is accomplished through frictional 
contact, and by the ability of the care-giver's hand to hold the canister in place. 

To provide the maximum efficiency of aerosol delivery it is important to have a 
flexible bag which empties as completely as possible with the force generated by infant 
breathing. In order to do this, and sUU have a flexible bag durable enough lo be 
cleaned, the ideal flexible bag is made from a thin elastomer film. The prefened 
embodiment uses a silicone rtrbber due to its adequate flexibility with a wall thickness 

providing good durability. 

The shape of the flexible bag ideally resembles a child's balloon, thai is. it has a 
narrow neck This shape has been found to keep the deflation pressure low, even when 
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the bag was almost totally collapsed Re-inflation of the flexible bag is assisted if 
silicone rubber is used By choosing Uie proper thickness of the flexible bag, an infaiit 
is able to completely deflate the flexible bag, yet, when the bag is exposed to ambient 
air pressure fi-om within, it will self inflate. The re-inflation of the bag is ideally 
accomplished v/h^n the bag is hanging freely. 

As noted earlier, to protect tlie flexible bag, it is enclosed within a cliamber or 
sleeve. The ideal chamber is a circumferential clear plastic tube. One end of the tube 
has an opening in it vMch allows air to enter and allows the flexible bag to collapse. 
The other end of the tube is attached to a section which holds the aerosol canister and 
tlie valves. 

An alternative embodiment uses a chamber/sleeve which is provided with 
slotted windows to permit the flexible bag to be visible therethrough. In this manner, 
the care-giver is able to monitor the status of the flexible bag. 

The valves in this invention aie relatively thick and aie ideally attached at only 
one side, so that the entire dimension of the valve is allowed to flex and respond to 
pressure changes. This produces a more durable valve, which is still very responsive. 

The invention, together with various embodiments thereof^ will be more fully 
explained by tlie accompanying drawings and tlie following descriptions. 
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Drawings in Brief: 

Figure 1 is a side perspective view of tiie preferred embodiment of the invenUon 
illustrating the entire infant inhaler. 

Figures 2A and 2B illustrate the use of the inhaler of figure 1 in application on 
5 an infant patient and during "re-charge" of the flexible bag. 

Figure 3 is a frontal view of the preferred embodiment illustraUng the one-hand 
refilling of the flexible bag with aerosol medicatioa 

Figures 4A, 4B, 4C, and 4D are cutaway views of the preferred valve system 
illustrating the valves during rest, inhalation, exhalation, and "re-charge" of the flexible 
10 bag respectively. 
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Drawings in Detail: 

Figure 1 is a side perspective view of tlie preferred embodiment of the invention 
illustrating the entire infant inhaler. 

Inhaler 9 is adapted to receive aerosol medication canister 12A into seat 13 
where it is held using frictional contact Once positione4 release 16 of canister 12B 
fits into receptacle 13 A. When pressed downward, release 16 discharges a medicated 
mist which is communicated via channel 13B into flexible bag 10. 

Flexible bag 10 is contained within protective sleeve 1 1. Opening 1 lA assures 
that the exterior of flexible bag 10 is subjected to ambient air pressure; hence, as 
flexible lug 10 is deflated due to the inlialation of tlie infant (not shown), the patient's 
breath my is not stressed but continues under norma! conditions. 

Monitonng the deflation of flexible bag 10 is facilitated due to the transparent 
nature ol sleeve 1 1, In some embodiments, sleeve 1 1 has slot windows to assist in the 
vievMiiv i>rne\il)lebag 10. 

In v>me embodiments, to increase the visibility of flexible bag 10, the material 
of llcxible hai: 1 0 is tinted during manufacture so that the bag has a readily seen color. 
In other embodiments, the bag is transparent to facilitate viewing the aerosol plume. 

Flexible bag 10 is easily changed by un-screwing sleeve 1 1 via screw- 
anachment 1 IC to reveal flexible bag 10. 

Base 1 IB of protective sleeve 1 1, is flat to allow inhaler 9 to be easily placed 
upon a table top. Once resting on base 1 IB, inhaler 9 is vertical wiiich permits flexible 
bag 10 io le-iiiflate naturally. 

Once the interior of flexible bag 10 has been charged with medication, as 
outhned above, the medicated air is communicated via valve system 15 to the infant 
patient During inhalation, the medicated air from flexible bag 10 is commxmicated 
tluough valve system 15, in tliis stale, valve 15B is opened and valve 15A is closed. 
During exhalation, the exhale is exhausted when valve 15A opens and valve 15B closes. 

In this manner, only medicated air is inhaled, and all of the patient's exhalation 
is exhausted into the enviroimaent and not into flexible bag 10. The medicine/air 
content of each breath taken by tlie infant is identical. 
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Mask 14 is secured to inhaler 9 and is used to provide a tight fit over the infant's 
nose and moutli. In use, tlie care-giver is able to monitor the deflation of flexible bag 
1 0 to assure that mask 14 is properly sealed to the face of the patient If flexible bag 10 
is deflating during the breathing of the patient, then a proper seal of mask 14 is 

5 obtained; if flexible bag 10 is not deflating, then the care-giver must adjust inhaler 9 

(and by extension mask 14) so that a proper seal is obtained. Mask 14 is optionally 
rotated 180° to permit operation with either hand 

Figures 2A and 2B illustrate the use of the inhaler of figure 1 in application on 
an infant patient and during "re-charge" of the flexible bag. 

1 0 Once the flexible bag has been charged with medication, inhaler 9A is placed 

over the nose and mouth of infant 22. Due to the arrangement of inhaler 9A, a single 
hand 20A is used to support and position inhaler 9A while the other hand 21 is freed to 
support infant 22. 

In order to "re-cl\arge" or inflate the flexible bag (not shown), as shown in 
1 5 figure 2B, using a single hand 20B, inhaler 9B is placed into a position whereby the 

valves are opened allowing ambient air to enter the flexible bag. 

Canister 12B is positioned on inhaler 9A allowing the user's hand 20A to 
compresses canister 12B to charge the flexible bag witli medication. Furtlier, the entire 
assembly (including canister 12B) is easily shaken by a single hand 20B to provide a 
2 0 more efficient release of the medication from canister 12B. 

Ideally, canister 12B is secured to inhaler 9A through a fhctional grip to prevent 
canister 12B from being dislodged during shaking or use of inlialer 9A Tlie operator's 
hand is also holding tiie canister in place. 

Figure 3 is a frontal view of the preferred embodiment illustrating the one-hand 
2 5 refilling of the flexible bag with aerosol medication. 

Using a single hand 20C, tlie care-giver grasps uihaler 9C and squeezes, as 
indicated by arrow 30. This pressure causes canister 12B to release its medication into 
the flexible bag. In application, inhaler 9C, in this illustration, is held in the right hand 
20C, with the mask 14 away fmm the operator. 
30 Note that canister 12B is vertical, as it must be to properly discharge tlie 
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medication. Inhaler 9C is held in this position while the whole unit is shaken, and then 
canister 12B is actuated to spray into tlie flexible bag. 

Once the flexible bag is charged, the inhaler is placed on the infant's face. In tfiis 
embodiment, the nasal portion 14A of mask 14 is positioned at about a right angle to 
canister 12B. This relationship of canister 12B to mask 14 provides a more 
comfortable position of tlie care-giver's wrist during treatment 

Since the inhaler is placed onto the infent's fece, without requiring the re- 
positioning of the hand position , inhaler 9C naturally rotates with the arm so that mask 
14 is in proper vertical position, and canister 12B is now horizontal. 

Figures 4A, 4B, 4C, and 4D are cutaway views of the preferred valve system 
illustrating the valves during rest, inhalation, exhalation, and "xcrchaige" of the flexible 
bag respectively. 

Referring to figure 4A, the "relaxed state", in this state valve 40 A and 4 1 A are 
both closed. This is tlie state where tlie mask has not been placed over tlie nose and 
mouth of the infant or the state between inhalation and exhalation. 

During inhalation, figure 4B, valve 40B is closed, while valve 4 IB opens 
allowing a flow of medicated air 43 to be conununicaled from Ihe flexible bag lothe 
lungs of the patient. 

During exhalation, figure 4C. valve 41C is closed and valve 40C is opened 
allowing exhaled air 44 to be exhausted. 

Referring to figure 4D, to re-inflate the flexible b^, inhaler 9 is placed in a 
vertical, or ahnost vertical position, as indicated by arrow 42. Inthis position, valve 
40D and valve 41D fall open to allow ambient air 45 to pass through to tiie flexible bag. 

It is clear that the present invention creates a hi^y versatile and effective 

' ■ I f*i ■ . . i '. ti__. l-- ■- 
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What is claimed is: 

1 . An infant iiihaler coinprisiing: 

a) a mask configured to be placed over an infant's nose and mouth; 

b) a flexible bag; 

c) a rigid body member totally containing said flexible bag, said rigid 
body secured to said mask; 

d) a valve ^stem contained with said rigid body, said valve ^fstem 
configured to communicate air to said mask from said flexible bag 
during patient inhalation, and to exhaust air from said mask during 
patient e^dialation; and, 

e) an aerosol medication bottle connectable to said rigid body such that 
exhaust from said aerosol medication bottle is communicated to said 
flexible bag. 

2. The infant inhaler according to claim 1, wherein said rigid body includes a 
reservoir containing said flexible bag such that said flexible bag is viewable within said 
reservoir. 

3. The infant inhaler according to claim 2, wherein said flexible bag is colored. 

4. The infant inhaler according to claim 2, wherein said flexible bag is 
substantially transparent 

5. The infant inhaler according to claim 2, wherein said reservoir, said valve 
system, and said masfc are s ubslau QaHyTn a Hnearrelationdnp. 

6. The infant inhaler according to claim 5, wherein said aerosol medication 
bottle is substantially at right angles to said reservoir. 

7. The infant inhaler according to claim 5, wherein said aerosol medication 
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bottle is activatable by pressing said aerosol medication bottle against said rigid body 
member. 

8. The infant inhaler according to claim 7, v^iierein said rigid body member and 
said aerosol medication bottle are configured to be grasped with a single hand 

9. The inf^t inhaler according to claim 1, wherein said valve system allows 
ambient air to enter said flexible bag when said rigid body is in a pns-deterrained 
position. 

10. The infant inhaler according to claim 1, 

a) wherein said reservoir includes a base surface configured to suRX>rt 
said infant inhaler v^^en said infent inhaler is placed on a surface; and, 

b) wherein said valve system is in an open condition allowing ambient 
air to enter said flexible bag said infant inhaler is supported by said 
base surface. 

1 1 . The infant inhaler according to claim 1 0, wherein said flexible bag is 
removable from said rigid body member. 

12. An inhalation kit comprising: 

a) an applicator configured to be held with a single hand, said applicator 
having, 

1) a mask configured to be placed over an infant's nose and 
mouth, 

2) a flexible bag contained witiiin said applicator, and, 

3) a valve system configured to communicate air to said mask 
fi^om said flexible bag during patient inhalation, and to exhaust 
air firom said mask during patient exhalation; and. 
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b) an aerosol medication bottle connectable to said rigid body such that 
exhaust from said aerosol medication bottle is communicated into said 
flexible bag. 

13. The inhalation kit according to claim 12, wherein said flexible bag is 
viewable within said applicator. 

14. The inhalation kit according to claim 13, wherein said flexible bag, said 
valve system, and said mask are substantially in a linear relationship. 

15. The inhalation kit according to claim 14, wherein, once connected to said 
applicator, said aerosol medication bottle is activatable by pressing said aerosol 
medication bottle against said applicator. 

16. The inhalation kit according to claim 15, wherein, once assembled, said 
applicator and said aerosol medication bottle are configured to be grasped with a single 
hand. 

17. The inhalation kit according to claim 12. wherein said valve system allows 
ambient air to enter said flexible bag when said applicator is in a pre-determined 
position. 


18. A medicated aerosol applicator assembly comprising: 

a) a mask configured to be placed over an infent's nose and mouth; 
2V, b) a rigid body member containing a flexft)le bag; 

c) a valve system connected to said rigid body member and said mask, 

said valve system configured to communicate air to said mask from said 
flexible bag during patient inhalation, and to exhaust air from said mask 
during patient exhalation; and, 

d) an aerosol medication bottle connectable to said rigid body such that 
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exhaust from said aerosol medication bottle is communicated into said 
flexible bag. 


19. The medicated aerosol applicator assembly according to claim 18, wherein 
5 said rigid body, said valve system, and said mask are substantially in a linear 

relationship. 

20. The medicated aerosol applicator assembly according to claim 19, wherein 
said aerosol medication botde is substantially at right angles to said rigid body member. 

0 

21. The medicated aerosol applicator assembly according to claim 20, ^\^erein 
said aerosol medication bottle is activatable by pressing said aerosol medication bottle 
against said rigid body member. 


15 22, The medicated aerosol applicator assembly according to claim 2 1 , wherein 

said rigid body member and said aerosol medication bottle are configured to be grasped 
with a single hand. 


23. The medicated aerosol applicator assembly according to claim 18, wherein 
2 0 said valve system allows ambient air to enter said flexible bag when said rigid body is 

in an up-right position. 
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